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°© hodv_aoan¡lex{h0h5lÏ_an{ohr©dgx{bc`%_an{oamsf@ht%rsn]hFbchVX_aho-x{hoq_ahn{x{x{n{t ht£Pd%leht rF"uB`cx{ yh5_ah%¥
FhuF_a`slBh5rF_ah&h0¦`%oa§¨n{%rsn]ldvx®lÏrsx{hx{h-rVdgx] rs@uV`%xp]yh5X_ah-htao1h5le_an{oqh0ho"hoahBrsh&dVh0ldvx¡lersx{h_
















b%np¬%h4n{ªtqh5leoan{`%CA	oa`	us_a`srVlÏh d sh¢Ldgx{bc`%_an{oamsf oa`4le`cf@usrsoqhoamsh)£Pdclehx¡dgoqoan¡lehc¥­h5lÏoan{`cED<tqms`g¢tdv
heVdvf"usx{hdvVtqh5leoqnp`%©n{t dtqms`c_qotarsf@fdv_a¥
F 79):;<  ,8, /",0
-L&# 79):;< -<=,
msn{ttah5leoqn{`c	npt-d_qh¬nph¢H`g££çrFVsdgf@howdvx h Bsn{oan{`cst_ahx¡dvoan{sboa`@uV`%x{mFh5_wddvV<le`%sht5¥BmVd}¬ch0oedg¨%h
oqmsh0fde`c_qnpoz`v£ oqmsn{t1tarFf"fdv_a¤£ç_a`%f oqmsh0¢`c_q¨t`g£!¹-_qrs~Vdgrsf	|-G  `c¬chÏ ^`cx{oa`%uVhtIHJ=ë¹-_arB(D@a|VdgB"`v£
­slqms_qn e¬ch_}|KGamFh`c_q&`v£ ¸]n{sh5dv_dgV¤zoahb%h_!^_q`cbc_edgf@f"n{sb.H=ë­slqmV.B@a|cdvV¤`g£MLXhx{ta~s_qrsssh_}|NGakxpb%`c_qnpoqmsf"t





m@°(n\oqpN:pç´roCsutNvrw}g  çsyxg´Tµ 
gz_{f|}~wwJ#~_z{f|Uz|f lX z  | 
 vw;w3z%  z

z l




m@°(n\oqpN:pç´roU Ux´  ç±K¡°sµg´o£¢:¤u}~¥~:¦§	~*¨-.©;wª«kl §ª¦	Kw:J§¬J}2­+wfK¦	®J§w6ª«Kv(¬¨-w*¨¯+#w~ k1x{oqh_aVdvoah&Xh Vsn{oan{`%-°¤±}²~3­vw}M­+wZ~w:©#­}³ª ª	«3}2­"w«2:®}¯´¬4ª	«\©I¯³ª~;w:¯²}w#£vK#¯«~*¨-.©;w~_ª	«f­vw«"ªZ®aµ	¶·z¶¹¸»º:¼  vw;w3z}~ª	½+¾#wªyª À¿ w:©#­"ª#Kº}~_3~©#¯+:©;ª	~:­2:M­ 
k uB`cx{msh5_q`cÁ¤ mVdgt-drVdgx_qhus_ahtahowdvoan{`c| dv<n{f"usx{n¡len{o dvV	duVdv_wdgf@hoa_qn¡l-_ahuF_ahtqhowdgoqn{`cT¥mshtaho




b%np¬%hn{&oqh_af@t`g£Th crBdgoan{`%stfËç_q`g¢t`g£-Æ||ÌdgVn{sh crBdgx{n{oan{ht£Ëç_q`g¢t`g£qÈ|(ÉÌ|g¢msh_qhÆ&|.È dv_ah1fdgoq_an¡leht}|
dvV |v|MÉ dgV>¶4dg_qh&¬%h5leoa`%_at}¥Tmsn{t£ç`%_af lÏ`c_a_qhtauB`cBt&oq`<h Vsn{oqnp`%©dg~B`g¬chc| ¢msh_ahoqmshtaho0`g£ lÏxp`%tah5















bchsh_wdvx{npoz|oamFh¬%h_aoqhe<n{t1dgooamsh0`%_an{bcn{T¥ ÌkHlÏ`csh npt1Xh Vsh5 uVdg_edgf"hoa_an¡ldvx{xpdgt3°O µ	¶a°y¶ÒÓ4ÔEÕÖ\Ç£ÖJ¸ ¼ ËP.Ì
¢msh_qh Ò6dgVÕ dg_ahfdgoq_an¡leht-¢ms`%tah"le`%xprFf"st-dg_ahoqmshx{n{sht0dgV hesoa_qhf"h_ed}t5|]_qhtauBh5leoqnp¬%hx{¥N£_Ò6npt
hf@usoz|%oamFhoamsh&lÏ`csh0n{tuV`%n{oqh5]¥
­n{Vlehoamsh`c_qn{bcn{npt-dgx{¢d}t1d)ta`%xprFoan{`cuB`cn{o1n{JL B¥ i%|soqmsh&n{f@usx{n®lÏnpohtele_an{usoqn{`c<`v£ d"le`%shmVdgtoamsh
£ç`%xpx{`g¢n{sb£ç`%_af  Äµ¶Å°4Æ¶y9jÇfÈ3¶¸Z¼ Ë"AÌ
oamFhtq`cx{rsoqnp`%`g£d¤f"násh5)tataoqhf `v£f!	&y	(n{sh %rVdgx{n{oan{htdgB"h crBdgoan{`%st5¥
PQ  WN_YZ[ bjT [_T T\c-[c-T\egJVTÀT T\cX[_c-Te_gfT\b 
msh-oa_edgst £ç`c_qfdvoan{`cy¶!#"%$ ¶$'& | $ ¸ &lqmVdvsbcht1dvn{sms`cf@`cb%hsh`%rsttatqoahf ¤H`g£n{f"hstqn{`cyhn{oq`dms`%f"`cb%hs`%rsttatqoahf(<`v£n{f@hstan{`%h4Ô ic¥msh-`c_qn{bcn{VdgxBuB`cx{msh5_q`c¤ n{tnp)£PdclÏooamsh-n{oah_qtah5leoqn{`c<`v£
oamFhlÏ`csh)<¢n{oam@oamsh-muVh_ausx¡dgFh&h VFh5@~oqmsh0h %rVdvx{npoz $ Hi%¥¹`cx¡fdv&tqms`g¢h5@oamVdvooamsh-fdvususn{sb¶!*"%$ ¶$+& n{t`csh0oq`"`%sh&dgBn{Vlex{rstan{`%uF_ahtqh_a¬n{sb=ë¹-`cx¡.B@!dgV@oqmrFtoqmsn{t1oq_wdgFtz£ç`%_afdvoan{`c`ht-s`colqmVdgFbch-oamsh£Pdcleh-x¡dgoqoan¡lehc¥
¹-n{¬ch·dg¤ dgth VFh5·n{ªh %rVdvoan{`c i%|dgªrFsn crFhmF`cf"`%bchFh`crstle`%sh@£ç`c_qf hesn{taoath VFh5 dgt
£ç`%xpx{`g¢t:°   µ ¶· Æ ¶6Ç È ¶¸Z¼ ms`%f"`%bc`cFh`crst}¥ële`csh£¤Ç
¢msh_ah¶  "$ ¶$'& Ç Æ-,"Æ ·/.|10Ç ÈU2" È ._É i & ËP.Ì
PQ43 5c76KT 3TgY*VYZT\[ TNV_c8 T\[c





















PQ fe_3T\bVYZ[  _3c-bj_ZWN[c-g
m@°(n\oqpN:pç´roU Åv(¬¨-w*¨¯+#w
	!
D>>~;w	­Å¨ª ¿ }+wÊ§ª­vÀª:¨-wUvK#¯«~*¨-.©w~Jw­"wI®}w:À§¬	©;ªK­2#}Á¨1ª}M­~4ª	«y¢\­v1­£}~	 ]µ	¶·K¶y{ ¼"
D]}­vwww}~#­~4¶  Ç¶ 9  ·XË¶  {NÌ#1 Ë2¶ 9 {NÌm@°(n\oqpN:pç´ro  
Nxqx=´Vg:p"o! ¡±Kx°	x  No°}~%%¨¯+#w  vj}"©2v>}M­+wZ~w:©#­~J­vw%vK¦	¯¯ª«_%¨-ª	¯´¬vw:.ª	K¢§¦j­£ªw~_ªj­£©#¦­X¤y¢Mªf} ª­vw  ª.~¢Kªw~_ªj­N}M­+wZ~w:©#­­vw}K­"wZ}ª	fª	«X¤ kx{oah_qVdgoqnp¬%hx{K°
"2«4ºÁ}~Jª¾#wª ¿ w:©#­+ª	¢Î#KC}«$# 'fd}µ	º_{y¶±·Æ¥¶±Í |¼ w%}~:­~¢3­vw ­vrw'&ywOv(¬¨1w*¨¯+#w
	 Äµ¶·ºN{f¶y(#(¼¥}~&
qxNx´Bg:p"o) ¡±Kx°	x ço°4ª«K¤ 
msh	tarFusuV`%_aoqnpFb muBh_ausx¡dvsh4n{td usx¡dgsh ¢msn¡lam4erstqooa`crBlamFht<oamFh4tars_ £Pdcleh	`g£oamFh©uB`cx{msh5_q`cT¥msh
n{oah_qtah5lÏoan{`c<`v£d¤tarsuFuV`%_aoan{sbmuBh_ausx¡dvsh0dgV@d0uB`cx{msh5_q`c<ldv~Bh0d0uB`cn{o5|h}bchc|uFx®dvshc|`%_ta`¤£ç`c_qoamT¥
PQ+* fWh6KcXg
m@°(n\oqpN:pç´ro,U  ~:¦§	~w	­.- ª«K¤±}²~©#¯¯w:/aVv° ª«K¤ }«Nw}2­vw'0
1 }324- }²~­vrw}M­+wZ~w:©#­}³ª ª	«1¤  }2­v>~#¦:¨j¨1ª#­}65v(¬¨-w2¨¯+:w:¢Mª
1 }²}72- Ê¤y¢ª	
1 }²}}72-u x{n{sh5dvxpn{oz98 tquVdcleh:Ë¤ÎÌ 
dgtqh%Ëçn{n{n³Ì|cldvxpx{h5)oamshhf"uFoz0£Pd%lehc|n{t!d%sh5)oa`¤£ç`c_eleh0lex{`ctarF_ah1`v£Toamsh-tqho`g£]£Pd%lehtrsVh_npoqh_atqh5leoan{`%T¥
¶Bdclehth Bsh5~ldgtaht4ËNn{npnÌdgVÁËNnpnÌdg_qh&ldgx{x{h5p x g´rx°/aVg°s¢msn{x{h1£zdcleht-h VFh5~ldvtahyËNnÌdg_ah
ldvx{xph}xg´rx°:/aBg°sc¥L¬%h_a£zdcleh-`g£N¤n{tdvxptq`"duV`%x{mFh5_a`%©dgB"n{t-ldgx{x{h5d;]²</aVv°nä£n{on{t1d>=(izuB`cx{msh5_q`cT¥siç£Pd%leht-dg_ah
¬%h_aoqn®lÏht5¥iiN£Pd%leht1dg_qh-h5bcht5¥Bmsh-rsf~Vh_!`v£ £zdcleht`v£duB`cx{msh5_q`cn{t Vsn{oah%¥
m@°(n\oqpN:pç´ro?±tNvrwfË2h%."i#Ì*½"«2(©;w~\ª	«1 hr½¨-ª	¯´¬vw:.ª	y:;w©:¯²¯w:@/aVg°gf:KÑ­vw	½+«2.©;w~ª«K£¨1ª¯´¬vrw:.;ª:;w%©:¯¯³w ¿ w#­}+©;w~%#Ky¬~   (/aVv°4ª	«X¤ }~3®ÁA}®J¯«2(©;w%.}~:­}K©#­N«ª	® ¤ 1 ®J'}²®O:¯;w¯"­} ¿ w%­+ª}K©Z¯2¦	~I}ª	62    p"oNp 4  )/aVg°Oª	«K¤±}~¥ªw® ¨q­´¬«2.©w_rª­£©;ªM­*#}}65O#(¬ ª­vwª	w®y¨q­´¬«2(©;w 
B-g´rx°g± sDC£.©2vJ®}}®O#¯r«2.©;wÎª	«N¤ }~3O­:~Z¯+­"w3ª«_­vwÎ¯}w:#¯}2­´¬~2¨X.©;w%ª	«N¤y¢N#1vK#~%­vwÎ~:® w.}®Ow~Z}ª 
B-g´rx°g±±tNvwy~w	­3ª	«f«*.©;w~yª	«Îy¨-ª	¯´¬vw:.ª	C«+ª	Z® O¯+­Z­}+©;w  }2­vw~2¨-w:©#­­"ªÁ}K©Z¯2¦	~Z}ª  v}+©v }~©:¯¯³w¹­vw@/aVg°  çs}:pPv° m@°(n\oqpN:pç´roFEDGIH(Ë¤4Ìf}~wrw:J#~3­vwK¦	®J§w6ª«J=½+«2.©w~¥ª«K¨-ª	¯´¬vw:.ª	¤ 
¹-n{¬ch"d0uB`cx{msh5_q`c ¤ÄUµ	¶·	Æ¶¸ZjÇK3¶ ¼|coqmsh_qhn{td-`cFhiPoq`	iz`csh-le`c_q_ahtquV`%VsdvVleh0~Bhoz¢hh
h5d%lqm"s`%s_ah5XrsVsdvon{sh %rVdvxpn{ozyz  ¶O¸ ¤oamBdgo~B`crsBt!oqmsh1uB`cx{msh5X_a`cdgVoqmsh0le`c_q_ahtquV`%Vn{sb¤£PdclÏhoL- 
¢msn¡lqmn{t£ç`c_qf"h5¤~0n{oqh_atqh5leoqnpFb&oqmshmuBh_qusx¡dgsh	  Äµ¶J·	z  ¶y9¼1dgVÎ¤Hdgttaoedgoqh5n{oamsh£ç`%x{xp`g¢n{sb
oqmsh`c_qhf °
îîÔÛ5ñÜÝÞ








 -  Äµ¶  ¤Å·z  ¶y9¼IÐN!£z  _+! 	Ð2$fÆ3 	r 2Z! ;y
	2'	()	




5;:2$ #¹-n{¬ch4dOz  |]_a`g¢%`g£fdgoq_aná Æ|]h Vsh@muBh_qusx¡dgsh	   µ¶E·Kz  ¶> ¼¥ 	  `ht¤s`co0lerso¤ tqn{Vlehs` ¶  ¤«hesnptqoattarVlqm	oamVdvo¥z  ¶  OËPXh Vsn{oan{`% (Ì¥]­n{Vleh%z  n{td)s`ciz_ah}rsVsdvo1_a`g¢0|ta`cf@h1uB`cn{o!n{
	Lnpt1dvx{ta`np¤"|oamrst@	  npt1dtqrsusuB`c_qoan{sbmuVh_qusx¡dgsh%Ëzh Vsn{oqnp`%OAÌdgB%¤'&	 
npt1d£Pd%leh0`g£X¤ Ëzh Vsn{oqnp`%<.Ì¥ dvx{xpn{sb¤oamVdvo£Pdcleh-  ¢h0mVd}¬ch(°
-   ¤'&	  µ	¶  ¤y¼"&¹µ¶C·z  ¶y9¼ µ	¶  ¤ ·z  ¶y6¼)(












msh0_qhx¡dgoqnp`% G132V|G G n{t1dtarF~£PdclÏh0`g£42.HB|sn{toa_edgstqn{oan{¬ch&dvVdgoan´iztaf"f@hoa_qn¡ldgVmFhVlehldg ~Vh0rFtah5
oa`"Xh Vsh&d¤uVdv_aoan¡dvx]`c_wXh_dvf"`cFb0oamsh£Pd%leht`g£d¤uB`cx{msh5_q`cT¥
B-g´rx°g±  1 tr:~Z}2­} ¿ w,5Nª:¨-w#­´¬ ª	«£­vw61>;w¯+­}ª	62
"2«.G172O#18291;:­vwG71: 
B-g´rx°g±  1  _K­}²½+~2¬®® w	­2¬3¨ª:¨-w#­´¬ ª«­vrw<1Á;w¯"­}ª	 2
"2«.G172O#1G>=?2J­vw;2@1A G 
msh,1)_ahx¡dgoqn{`cT|gdgx{`%sb1¢n{oamoamFhuVdg_qoan¡dgx{x{-`c_wXh_ah5tqho`v£ dvxpx`v£ oqmsh£PdclÏht`g£Td1uB`cx{msh5X_a`cËPXh Vsn{oan{`%(Ì|
£ç`%_af dx¡dgoqoan¡lehldgx{x{h5¤oamsh/aBg°  Ns5:pzg°1¢n{oqm&oqmsh_hji Xnpf@hstqnp`%Vdgx%uV`%x{mFh5_a`%dvooamFhoa`cu|DdvVoamFhhf"usoz
£Pd%leh%ËPldvxpx{h5@oqmsh@.iiç£zdcleh#Ìdgooamsh¤~V`%oaoa`%faË Bbcrs_qh"i#Ì¥




d `csh@oa`<`%shle`%_a_qhtauB`cVFdgVleh ~Vhoz¢hh oamsh@s`ciz_ah}rsVsdvole`%staoq_wdvnpoqtnp4oqmshn{f"usx{n¡len{ohtwle_qnpuFoan{`c
`g£&d uV`%x{mFh5_a`%9dgB4oamFh£PdclÏhoat@`g£0oamVdvouV`%x{mFh5_a`%UËçoamFh`c_qhf.i#Ì|oamsh<rsf~Bh_`v£s`%iP_qh5rsBsdgo
le`%staoq_wdgn{oat-¢msn¡lqm	nptoamshrsf~Bh_1`v££PdclÏhoat&ldg	~Vh¢_an{oaoqh4dgt:GDEF  Ë¤4Ì¥Bzo-mVdgt-~Bhh4tqms`g¢<oamBdgo£ç`c_
dÉizuV`%x{mFh5_a`%¤ oamVdvo1~B`coqm Ò£Ë¤4Ì-dgBoamshrsf~Bh_1`v£¬%h_aoqn¡leht&dvV_wd}tGDC	Ë¤ÎÌ-dv_ah@G Ë =IHJKML	Ì¢msh_qh


















¶Bdclen¡dgx]¹-_edgusm   




¬ch_ËPF|ë.Ì _wd}rËwi%| (Ì ¬ch_ËPF| (Ì

¶n{bcrs_qhi(°LVdgf@usx{h1`g£d¶Vd%len¡dgx]¹-_wdvusm
fQIR %WXVVY 6Kc-g>TN ^e_WNy3T\*__cX^_bW
m@°(n\oqpN:pç´ro
	±t  ª%.½¨-ª	¯´¬-­"ª:¨-w~¢¤ #K¤ #;w~#}+­"ª§wµ 
   ­"ªÎw:.©2vJª­vw¨;ª ¿ }+w:O­vwww}²~:­~½_®Á¨¨r}² 5 §w	­  wwC­vw~;w	­ ª	«N:¯²¯r«2(©;w~_ª	«1¤y¢K#KO­vw~;w­3ª«\:¯²¯r«2(©;w~_ª	«1¤¢~#¦©v­vK­£­vw®Á¨¨}653}~\}K©Z¯2¦	~I}ª	½+;w ¿ wZ~I}65  }ª­vrw  ª.~¢  }²~_«2(©;w_ª« 9 } ®Á¨ 1  9 2f}~f¥«*.©;wª	«K®J¨ 1   2 m@°(n\oqpN:pç´ro
 1 5Nª	¯+#+2
f} ¿ wÁy©Z¯ª	~w:O©;ª	 ¿ w%~;w­±©ª	K­2:}²j}² 5¹­vw¨-ª	}K­ ¢-­vw ­vwuB`cx¡dg_Î}~_ww:Á#~
ÄµJ·M¶  ¤ °Ñ¶{ ¸Z¼ 
B-g´rx°g± , 1 ¦#¯}2­´¬ ª«-¨-ª	¯+:Z~<2
"2«Î}~3­vw¥¨1ª¯":6ª«%¢-­vw  #K! #wÎ¦#¯~_ª«qw:(©vJªj­vw ?4h<ldg tams`g¢«oamsh4rVdvx{npoz4`v£&d	tataoqhf `g£&le`%staoq_wdgn{oat@¢n{oam·n{oat"le`%_a_ahtauB`cVn{sb·tqtqoahf `v£0xpn{sht
dvV<_ed}t5¥]¸]ho)4~Bhd@le`cFhdvV "~Bhdgs`%oamsh_0le`%sh"le_qh5dgoqh5	~_qhn{oah_qus_ahoqn{sb<oamFh&n{sh %rVdvx{npoqn{htdvV
h %rVdvx{npoqn{ht`g£h©dgtoqmsh0x{n{shtdgV@_wd}t}|s_ahtauBh5leoan{¬%hx{|F`g£ "s¥FmshoamFh0oz¢!`le`%shtdv_ah0h Bsh5<dvt#°  µ	¶C·¶yUÒ\Ó4Ô ÕÖ\ÇfÖJ¸ ¼  µ	¶C·(Æ¥¶y6ÇfÈ3¶¸ ¼"  µ# ·$%EÆ  ÔCÈ &% Ç % ¸ ¼Ã µJ·Ò  36ÇfÕ  %¸ ¼


























  )(+*	",-5)# ,:·/"& (+
kn{f@uV`%_aowdvous_a`%~sx{hf«nple`cf@usrsoqnpFb0¢n{oamuV`%x{mFh5_wdvxT`cfdgn{stn{t~Bhn{sb"dg~Fxphoa`"le`%¬ch_qo£ç_a`%f d`	i
fdgn{0htwlÏ_an{~Vh}n{f"usx{n¡len{oax{n{0oqh_af@t `v£Vx{n{sh5dg_h %rVdvx{npoqn{htdgV-n{sh crBdgx{n{oan{ht£Ëçh %rVdvoan{`ci#Ì|}oa`0duVdg_edgf"hoa_an¡l






¦<l¦ rsx{xph»=ë¦<l¦ÁDcs|]¦<­jDsi@tqms`g¢!h}	oamVdvo1£N`c_dv ÉiPuB`cx{oa`%uVh0¢n{oqm h4¬%h_aoqn®lÏht5|oamshrsf~Bh_`g£ =(i
£Pd%leht}| GIHn{t!rFusuVh_1~B`crsVXh5~oamsh¤rFf~Vh_`g£.=(iN£Pdcleht`g£!d&lÏXlÏxpn¡lÉiPuB`cx{oa`%uVh-¢n{oam@oamsh-tedgf"hrsf~Vh_








msh-dgx{bc`%_an{oamFf oamsh@n{oah_edgoaht~dcFn{sb-`cshsh¢ n{sh %rVdvx{npoz¤`c_h %rVdvx{npozdgo!d-oqn{f"hdgVle`%f"usrFoan{sb-oamsh
sh¢ uB`cx{msh5X_a`c4dgo-h5d%lqm©tqoahu ~f@`XXnä£Nn{sboqmshuV`%xpmsh}_a`%<£ç_q`cf oamshus_qh¬n{`crst-taoqhuT¥msh`c_wXh_0n{









oedg~sx{h5dvrT¥Vd}tn{oamFhle`%sh&dv_ah&n{¬n¡h5@n{oa`oamF_ahhbc_q`crsust}|KÕ oqmsh0_wd}t¢msn¡lam¬%h_aná£çoamFh&le`cFtaoa_edgn{o5|Õ C oamsh¤_wd}t¢msn¡lqmtedgoqrs_wdvoah-oamshle`cstqoa_edgn{o5|VdvVÕ F oamFh0_wd}t¢msn¡lqm`F`co¬ch_aná£çoamFh&le`cFtaoa_edgn{o5¥Fk
sh¢Hle`cshn{t1oqmsh©le`%staoq_arVlÏoah5 £ç_a`%f oqmsh0_wd}tqhoat3Õ|Õ C |Busx{rstoamshle`c¬chÏ lÏ`cf~sn{Vdvoan{`cst`g£uVdvn{_at1`v£






 F  Õ F Ç














fQIR >_c  TNVfYI[ WNZT\bY2V
mshs`%susn{¬c`%oan{sbta`cx{¬%h_at-tarBllehtqtan{¬chx{<_qh Vshoqmshn{_1tq`cx{rsoqnp`%<~d%sn{sb"`%sh&le`%staoq_wdvnpo-dgod)oan{f"h0dvV
f@`XXnä£Nn{sboqmshta`%x{rsoan{`cuB`cx{msh5_q`c£ç_q`cf oamFh1us_qh¬np`%rsttqoahuoq`0_ahBh5leooamshsh¢ le`cFtaoa_edgn{o5¥gkn{sh %rVd:i




¸]n{¨%h¢n{tahoamFhh %rVdgx{n{ozJz	\¶n{t0le`	iz_ahus_ahtqhoah5 ~	oamshmuVh_ausx¡dgFh ¢msn¡lqm4n{t-oamshtqho&`v£ uB`cn{oatµ¶ °Ñz\¶y9¼¥%ko!h5d%lqmtqoahu`v£ oamFhdvx{bc`c_qn{oamsf	|Dd¤sh¢6n{sh %rVdvxpn{oz`c_h %rVdgx{n{ozËç_ahus_ahtqhoah5	~hn{oqmsh_
 `c_4|}_ahtauBh5leoan{¬%hx{Ì=n{tnpoq_a`srVleh}npoq`1oamFhtataoqhf©¥}mshuB`cx{msh5_q`cÎ¤Ä ;4Ô = ËçoamFh1le`cf~sn{Vdvoan{`c
`g£n{oat-x{n{sh5dgx{n{oz"tquVdclÏh"dgV _wd}<tquVdclÏh#Ì0n{t0le`%staoq_wdgn{sh}	~ oamshsh¢le`%staoq_wdgn{o-~<n{oqh_atqh5leoqnpFbJ¤ ¢n{oqm
hn{oamFh_ `c_ oa`us_q`XXrVleh&df@`XXn Bh5uV`%x{mFh5_a`%¤ +K ; +.Ô>=+z¥
mshdvx{bc`c_qn{oamsf m 
  n{ Vbcrs_qh bcn{¬cht0oamsh<dvxpb%`c_qnpoqmsf b%n{¬ch4~4¦`coq§¨np oa` VV	oqmsh<rVdgx`g£d
taho&`v£le`%staoq_wdvnpoqt4Æ¥]zCm 
   w|BoamFh_ahdg_ah@oams_qhh"uF_a`sleh5rF_aht¢msn¡lqmªdgx{oqh_0oamFhuV`%xpmsh}_a`%T¥TmFh dv_ah
 -´o5gp+o ¢msn¡lqm le`cFtaoa_edgn{stoamFh<x{npFh5dgx{n{oz©tquVdclÏhc| 
! 4°o ¢mFn®lqm9dvrsbcf@hoatoamsh	n{f"hstqn{`c
`g£oamFh&_ed}<tauVd%lehc|dgV VVdvx{xp -´o5gjp"o «¢msn¡lqm lÏ`cstqoa_wdvn{st0oamFh_wd}<tquVdcleh%¥]mshtqh"us_q`XlÏh5rs_qhtdv_ah
n{twlÏrstatqh5<~Bhx{`g¢ n{bc_qh5dgoqh_howdgn{xz¥
msh -´ro}gp"ouF_a`sleh5rF_ah-tams`g¢n{ Vb%rs_ah--le`cstqoa_edgn{stoamshxpn{sh}dgx{n{oztquVdclÏh¥Ò	~&tqx{n®lÏnpFbn{o¢n{oqm
d@sh¢ le`cstqoa_edgn{o5|TdvV<ná£oamshsh¢le`%staoq_wdvnpo0lersoqt4Ò|]oqmshCÒ  t0n{f"hstan{`c npt-_qh5rVleh}4~<`cFhdvV©d
sh¢6_wd}
 l n{t!b%hsh_edgoah}¢msn¡lqm"n{t1dcsXh5oq`oamsh-_wd}tquVdclÏhc¥szon{t=£Pdgn{_ax{tqoa_wdvn{bcmoz£ç`%_a¢dg_edgV@_arFstn{G ËhKÌoan{f@h1¢msh_qh4h nptoamFh&n{f"hFtan{`c`v£ oamFh0x{npFh5dgx{n{oz&tquVdclÏhc¥
msh_qh©dg_qh"oz¢`©us_q`sleh5rs_qht"¢mFn®lqm uVh_ £ç`c_qf oa_edgst £ç`c_qfdvoan{`cst¤`cªoqmsh"_ed}4tauVd%lehc¥=msh V_atqo&`%shnpt
 
! 4°oT tqms`g¢ªn{ Vbcrs_qhJB<¢msn¡lqm dcsXtd sh¢«_wd} 
 l le_ah5dvoah5Z~	 -´ro}gp"o6oq`©oqmsh_wd}tauBdclehc¥N? msh 
 l
 nptdcsh}4oa` oamsh_ed}©tquVdclehOÕ|Tn{o0n{Vle_qh5dgtqhtoamshn{f"hstqn{`c	`g£_Õ~	`cshc¥zo0n{t0`v£le`%f"usx{hesn{oz8G Ë
	Ìoqn{f"hc|%¢msh_qh 
0n{toqmsh-rFf~Vh_`g£_ed}t}¥
mshtah}le`cV)`cuBh_wdvoan{`c -´ro}gp"o 6tqms`g¢n{ Vb%rs_ahD-le`cstqoa_edgn{stoamsh_ed}0tauVd%leh1~tax{n¡len{sb-n{o ¢n{oqm
oamFhmuBh_auFx®dvsh dgB©n{teldg_en{sb<oamFhuVdg_qo0`g£oamsh_ed}©tquVdclÏh¢msn¡lam4x{n{ht-`crFoatan¡h`v£lÏ`cstqoa_wdvn{o}¥ ¶F`c_
n{sh %rVdvxpn{oqnpht5|]oqmshuVdg_qo0`g£1oqmsh"uB`cx{msh5_q`c ¢msn¡lam4x{n{ht`crsoqtan¡h@`g£1oamFh"mVdvxä£NtauVd%leh6n{t&_qhf"`g¬%h5]¥T¶F`c_









oamBdgo0tedgf"htaho`g£1le`cstqoa_edgn{oat5¥mrstoamsh@xpn{tqo`v£1_wd}t0us_q`srVleh5 ~ -´o5gjp"o Ln{t&dvx{¢ d}t-hesoa_qhf"hËçF`ciz_ah5XrsVsdvoÌ¥mshhoqnp_qh ´ro}gp+o  us_a`sleh}rs_ah mVdgt"dv G ËhA=ÌlÏ`cf"uFxphÏXn{oz<¢mFh_ahJh·n{toamsh
rsf~Bh_`g£!_ed}tdgB =n{t-oamsh0rsf~Bh_`g£!le`cFtaoa_edgn{oat}¥T¦rVlqm	`g£oamsn{toan{f"h-n{t1tquVho0n{uBh_z£ç`%_af@npFboamsh
dcdclehVle"oqhtaoqt5¥
msh-us_a`sleh}rs_ah ´ ©Np+o°&tqms`g¢"n{ Bbcrs_qh¥An{t¢msh_qhdvx{xV`v£ oamFhd%leoarBdgxTle`%f"usrsoedgoqnp`%owdv¨chtusx¡d%lehc¥
zorstaht-dgtn{susrsooz¢!`_wd}t}|
ªdgB





  UÓ  
Ô Ó 9 
 F Ì|cdgVtqh5le`%Vx{|vtwdgoqrs_wdvoahtle`%staoq_wdgn{ozB|rËz 






















^_a`sleh}rs_ah  -´ 	Np"o°  
  
 9  zD|_qhoars_qst
 
±9¹ 0Ëz 
  Ç;z 
 9 ÌÓ  z 
 9 A Ó 9  ._z 





  Ô»Ó 9 
 9
¶n{bcrF_ahA°s^_q`sleh5rs_qh&oq`"le`cf@usrsoqh  -´ ©Np+o ° 
 	 
 9  z




   Ò tarVlqm<oqmVdgo_z
  = s|rË	
  `ht1F`cotwdvoars_edgoqh&le`cFtaoa_edgn{o_zÌN£
  `hts`cohÏXn{tqomshË2Ò& n{t_Ò npoqtahxá£dgV
 l
 n{thf"uFozÌhoars_q©s¥Ò +N° 6hf"usoz¥
¶s`%_h5dclqmx{n{sh
 9  Ò tarVlqm<oqmVdgo
 9 =









  Z(Ì  _ah5dvoah0_ed}
 l 
 h %rVdvxToq`:.











  ÕH`N£z  
_6mshJÕ + ° Õ + Ô 

N£z 
 mshJÕ0+-° Õ0+Ô  -´ 	Np"o°Ë 
	Ç. 
 l ÇfzÌN£z 













^_a`sleh5Xrs_ah  ´ro}gp+o OËÕ|.zÌ|sf"`sn VhtÕ
^ dv_aoqnpoqn{`c ÕUÕOÔEÕ C ÔEÕ F ¥Õ C ° Ãµ 
±° 
  Õ%Çz	 
6¼|coqmsh0_wd}t¢msn¡lqmtwdvoars_edgoahle`cstqoa_edgn{o_zV¥ÕC° Uµ
±° 
  Õ%Ç;z 
Z¼|%oamsh¤_wd}t¢msn¡lqm¬%h_aná£ç"lÏ`cstqoa_wdvn{o_zB¥Õ F ° Ãµ 
±° 
  Õ%Ç;z  
 Z¼|oqmsh-_wd}t¢msn¡lqm X`s`co¬%h_aná£ç"le`%staoq_wdvnpo_zB¥N£=lÏ`cstqoa_wdvn{o_z)n{t dvn{sh crBdgx{n{oz|%mshtaho¥Õ0+-° ÕOÔCÕ C ¥Lx{tahyËzle`cstqoa_edgn{o_zn{t dvh %rVdgx{n{ozÌtqho¥Õ0+-° Õ C ¥
¶s`%_h5dclqm_wd}
  Õª`¶s`%_h5dclqm_wd}











 F `N£ 
0dvxptq`twdvoars_edgoahtdgx{xB`g£oamFhlÏ`coa_edgn{oatn{tahoºmshË 
·dgV 
 F dv_ah-s`%o1dcd%leho5¥ Ì  `%oqn{rFh1oa`Fheso1_wd}
 F ¥LVË 
ªdvV
 F dg_ah0d%dclÏho5¥ ÌfÕ0+-° Õ0+Ô	 -´ ©Np+o °Ë 
fÇ 
 F Ç_zÌLVLVÕ ° ÀÕ0+












oq` dv©hÏXn{tqoan{sbuV`%x{mFh5_a`%J¤"|TdvV4le`%f"usrsoqn{sboamsh£zdcleht¤`g£oamshsh¢ uB`cx{msh5_q`cÁ¤  bcn{¬ch oamshsh¢
uB`cn{o1dgV oamsh-£zdcleht-`v£oqmsh`cx¡@uV`%xpmsh}_a`%¤"¥Bmsn{t1b%hsh_edgoqht-oamsh¤£PdclÏht1`v£oqmsh¤£Pdclen¡dvx]bc_wdvusm<~srFo1s`%o
oqmsh&dg_eletËçn{VlÏn®XhVlehtÌ~Vhoz¢hh oamsh-£zdcleht}¥
=he£ç`c_qhbcn{¬npFb"oamFh"oamFh`c_qhf©|oams_qhhXh Vsn{oan{`%stdv_ahshh5h5]¥¸]hoqoan{sb «~Bh"dJhjizuV`%x{oq`cuBhc| '~Vhd
muVh_ausx¡dgFh1tarBlam@oamVdvo L`hts`colerso |cdgB×9~Bh1d-uV`%n{o}|coqmshoqmsh£ç`%x{xp`g¢n{sb-h VFnpoqn{`cst!dv_ahbcn{¬chX°
m@°(n\oqpN:pç´roCs × }~~Vhsh5dgoqm  1  }2­vCw~2¨-w:©#­­"ª  2%¨;ª ¿ }+w: × §w¯ª	 5~O­"ª ­vwOª:¨-wEvK:¯²«~2¨-(©;ww­"wI®}w:J§¬   v}+©v>©;ªK­2#}~n{oah_aVdvx  }²j~Z}+wm@°(n\oqpN:pç´roCsrs ×a}~~Vh%`cV  1  }2­vE;w~*¨1w©#­O­"ª  2y¨ª ¿ }"w:E× §w¯³ª65~J­+ªE­vwÁª:¨-wvK:¯²«~2¨-(©;ww­"wI®}w:J§¬   v}+©v>ªw~ª­N®Oww	­&  ª¦­~Z}+wm@°(n\oqpN:pç´roCs × }~`c  ¨ª ¿ }"w:O× §w¯ª	 5~3­"ªO­vwv(¬¨-w*¨¯+#w   ª
msh-_ahx®dvoan{`c~Bhoz¢hhoamFh1taho`g£]£Pd%leht`g£ d¤uV`%xpoq`cuBh dgV)oamVdvo!`v£Toamsh-le`c¬chÏ"mrFxpxB`g£6uFxprFt`csh
d%sn{oan{`cBdgxBuV`%npo× n{tbcn{¬ch"~"oqmsh£ç`cx{x{`g¢n{sb-oamsh`%_ahf>°
¡°´Bg°" %!X!	&-8;6 ;)& 
-w­±:K!O§w4­  ªyhr½¨1ª¯9¬-­+ª:¨-w~f}klr¢-:Ky¯³w­£× §wÎ ¿ w#­+wJª	«§¦­Nªj­\ª	«%¢~#¦©v ­vK­
6le`c¬%he98 mrsx{xË 	Áµ(×3¼Ì  tNvw1¢
1 }32 «2(©;w uª	«& }~#¯~;ª ¥«*.©;wª	« 3} ­vw;w3w}~#­~¥«*.©;w	­ +Mª« ~:¦©2v­vK­U}²  +N#1× }~§ww­v  +

1 }}72 }«&u}~3«2.©w¥ª«]­vrw 9le`%¬Ë Jµ(×3¼Ì£}~«2.©w¥ª«3} Jw}2­vrw
1  2 ×u}~}<d"sh%¥ mrsx{x"%¢ª	
1 § 2 #® ª65 ­vrw3«2(©;w	­~4ª	« ©;ª	K­2:}}65 %¢\­vw;w%}~3­¯w::~#­fª	rw3~:¦©2v»­vK­×±}²~%§ww:­v}2­#KO­N¯w::~#­\ªw~#¦©2vC­vK­£× }~3§w;¬ª	1Ñ}2­ 
1 }²}}72 w:.©2vO«2.©w3ª	« 5}~.5ww­"w§¬ w}2­vrw_:¦	¯w 1 }72¥ª	 1 }}72§ª ¿ w 3QIR fc-YI^_c-"g cKVTf^
­hn®Xhx1dcsXh5	oamsh@bchFh_wdvoan{`c `g£npBlen¡hVlehtoa`<oqmsh"us_q`sleh5rs_qh<`g£1¹-_qrs~Vdgrsf	|]dgV oamrst0¢dgtdg~sx{hoq`
b%hsh_edgoah-oqmsh£çrFxpxX£Pdclehx¡dgoaoqn¡leh3Ëé£Pdcleht dvVn{Vlen¡hVlÏht;Ì`v£ d0uB`cx{oa`%uVhtqrs_a_q`crsVXnpFbd-b%n{¬chtqho!`v£TuV`%n{oqt5¥
¸ np¨%h&oqmsh"¹-_qrs~VdgrsfLuF_a`sleh5rF_ahc|oqmsh"­hn¡hx=us_a`sleh5Xrs_ah<dcFt-`cshuB`cn{oªdvo0d"oqn{f"h0oq`  oa`<b%ho + |
n{oah_wdgoqn{¬chx{	~srsn{x¡n{sb<rsu oamsh@x®dvoaoqn®lÏhc¥msh"uF_a`sleh5rF_ah©@µ µ!B´rp"o0¢msn¡lqmªrsu]sdgoqht"d xpn{tqo0`g££Pd%leht"dvV
n{Vlen¡hVleht}|Vb%n{¬chdsh¢6uV`%npo}|nptuF_ahtqhoah5 `coamFhFhesouVdgb%hc¥? msh d%sn{sb"d¤sh¢6uV`%n{ooq`"dg@hesnptqoan{sbuB`cx{oa`%uVhc|oqmsh&dvxpb%`c_qnpoqmsfn7  h_ahoan¡dvoahtoz¢!`ldgtqht#°Ëei#ÌoamFhuB`cn{on{ts`con{oamsh0d"Fhmrsx{x]`v£  |sdvVËz.ÌoamFhuB`cn{on{tn{"oamFh&d"shmrsx{x]`g£ )¥





^_a`sleh5Xrs_ah"µµ!B´p+oT	Ë  | Ì|Vhoars_qst +- le`c¬%heT¥ mrsx{x+Ë   rÌ
N£ @s`%onp<d "shc¥ mrsx{x"Ë 3ÌmshË  +]n{t1le_qh5dgoqh5n{¢msn¡lqm XnpfÁË  + ÌfHXnpfÁË 3ÌIÔi#Ì¥
¶s`%_h¬ch_a£zdcleh:G `g£  `ËP¶n{V)£Pd%leht`g£ +]¢mFh npts`%onp<d "shc¥ mrsx{x"Ë 3ÌZÌ
G +M(G<n{td¤£PdclÏh`v£  +
G + +M le`c¬chÏ ¥ mrsx{x+Ë G Áµ K¼Ì=n{t1d-£zdcleh0`v£  +
¶s`%_uVdgn{_qt!`v£ £zdcleht4G	dgB2`v£  1`ËP¶n{V@n{Vlen¡hBleht1`v£  +]¢mFh @nptF`con{d "shc¥ mrsx{x"Ë 3ÌZÌ
¸]ho G +P| G + +z| 2+ç| 2 + +]~Bh£PdclÏht1`v£  +]n{VrBleh5~£Pd%leht G dgV72n{ 
G + 172 +n{  +]n7 G712n{  ¥
G + + 172 + + n{  + n7 G172n{  ¥
G + 1 G + +Tn{  +]n7 G np  ¥Lx{tahyË "n{tn{<d"shc¥ mrsx{x+Ë 3ÌIÌË  +]n{t1le_qh5dgoqh5n{¢msn¡lqm XnpfÁË  + ÌfHXnpfÁË 3ÌIÌ¥
   NV}pn!gs:pN´o4´ //aVg°g´ / 
¶F`c_h5d%lam@£Pd%leho4G `g£ `
¸ ho1muVh_ausx¡dgFh :y d "shc¥ mrsx{x"Ë<GÌ¥
G n{t3= `%rso2@]ná£ n{t~Bhc`%V;:T¥
G n{t3= `%@]nä£ n{t1le`cowdvn{sh5@n{:¥
G n{t3= n{@]ná£ n{t~Bhsh5dvoam :¥LV











n{t~B`crsBh5@~ = n{@ dgVÁ= `c@]£Pd%leht}¥

n{t3= n{T| `crso*@ ná£

n{t~V`%rsVh5 ~J= n{@ dvVJ= `crFo2@]£Pd%leht5¥

n{t3= n{T| `cT| `%rso2@Vná£

n{t~V`%rsVh5 ~>= np@ |r= `c@a|dgV>= `crFo2@B£Pdcleht5¥LV
¶s`%_h¬ch_a£zdcleh:G `g£  `ËP¶n{V)£Pd%leht`g£ +]¢mFh nptn{<d"shc¥ mrsx{x+Ë 3ÌIÌ
G +M(G<n{td¤£PdclÏh`v£  +]ná£.G<mVdvt1dO= np@ le`%f"uB`csho}¥
G + +M-le`%¬%heT¥ mrFxpx+Ë<G Áµ K¼	Ìn{t1d¤£Pd%leh-`g£ +]ná£ G mVdgt3= n{@TdgV>= `crso*@ le`cf@uV`%shoat}¥
G + + +-le`c¬chÏ ¥ mrsx{x+Ë G Oµ K¼Ìn{t1d£PdclÏh`v£ +Vná£LGn{t3= `c@T`%_!ná£LG 
¶s`%_1dgx{xBuVdgn{_at`v£T£Pd%lehtG©dvV 2`v£  `ËP¶n{V@n{Vlen¡hBleht1`v£  +]¢mFh @nptn{<d"Fhc¥ mrFxpx+Ë 3ÌZÌ
¸]ho G +P| G + +z| G + + +ç| 2 +z| 2 + +N| 2 + + +]~Bh£PdclÏht1n{VrBleh5@n{  +]~£zdclehtG<dgB2n{ 
G + 172 +n7  G;172
G + 172 + +]n7 G?2
G + 172 + + +]n7 G7172
G + + 172 + +]n7 G7172
G + + 172 + + +]n7 <oamFh_ah0hÏXn{tqoat1tqrs~£Pd%leh4¶@`g£ 2"¢msh_ah$G71 ¶ 172










G EF  G EF 9 (!( ( G EF l
¶Tn{b%rs_ah0°s¶BdclÏn®dvxT¹-_wdvusmst£ç`%_ d¶BdclÏhdvV@n{oat1¶Bdclehoqt
     
'/",0
1324,-!5
  :& ! (
k6f"`sn  ldvoan{`c¤`g£ ¦`%oa§¨n{  tm 
  dvxpb%`c_qnpoqmsf±ËçuF_ahtqhoah5n{tqh5leoan{`% AB¥{i#Ìldg@~Vhrstah}"oq`0us_q`XXrVleh-oamsh
hoqnp_qh-£Pd%leh-x®dvoaoqn®lÏh`v£duB`cx{msh5_q`c@rstan{sb"dvn{VXrVleoan{¬%hlÏ`cstqoa_arBleoan{¬ch¤f"hoqms`s]¥
msh"dvxpb%`c_qnpoqmsfLus_qhtahoqh54msh_ahlÏ`cstqoa_arBleoatoamsh£zdclehx¡dgoqoan¡leh`g£1d@uV`%xpmsh}_a`%<£ç_q`cf d"x{n{tao-`v£ le`cFt2i
oq_wdgn{oat}¥sk uV`%xpmsh}_a`%  n{ttaoq`c_qh5<dgt-dms`cf@`cb%hs`crFt le`%sh0_qhus_ahtahoah}	~@oamsh¤rssn{`c`g£oqmsh-xpn{sh}dgx{n{oz





fQIR 5 W-VW g.Vbe6rVe_bc T\bWh6Kc ZWXVVYZ6Kc
k =(iN£Pd%leh-npt1lÏ`cf"uB`ctqh5`v£!d0tqho1`v£Ë =/. i#Ìiç£zdclehoqtËçtqrs~£Pd%leht-`g£n{f"hstqn{`c>=/. i#ÌdgttamF`g¢n{ Vb%rs_ah0s¥










g± Ë sx{rstah5£ç`c_1n{f@hstan{`%"¤£Pdcleht;Ì¥Fmsh-hesoa_qhf"h-_wd}@n{ ÕHlÏ`c_a_qhtauB`cBn{sb"oq`&oqmsn{t£Pdcleh%¥
tqn{sb©dtqowdgBsdg_eUGw`%oF`cowdvoan{`cjHV|]oqmshtah Vhx¡t0¢n{x{x~Bh_ahe£Nh_a_qh5 oa`©dvt¥ën{f©| ¥  dvbct}| )¥ £zdclehoqt5|
¥ _ed}np@oamsh¤_ahfdgn{Vh_`g£oamsn{tuVdvuVh_5¥
fQ*P  Tf^_Y)6KWXVYIT\[_g>VTÄVc 5 e_WNy_bTA6KcX^_ebc
mshfdgn{©uF_a`sleh5rF_ah£ç`%_&le_qh5dgoqnpFb4oamsh)£Pdclehx¡dgoqoan¡leh@`g£d uV`%xpmsh}_a`%ªn{t&oqmshtwdvf"h"dgtoamFhuF_a`sleh5rF_ahm 
  !htwle_qnp~Bh5 np tah5leoqn{`cAV¥{i0dvV<tqms`g¢	np Vbcrs_qhF¥Km 






G EF  G EF 9 (!( ( G EF l
~T¥
 E
G EF  G EF 9 (!( ( G EF l
 E  




! 4°oT dvV  -´o5gp+o <¥gmFh1us_q`XlÏh5rs_qh  ´ro}gp+o1|}¢msn¡lqm"n{trstah5@oq`le`%staoq_wdvnp@oamshx{npFh5d:i
x{n{oz<tauVd%leh<dgV	n{ttams`g¢4n{ Vb%rs_ah<F|T`hts`%o0shh5 oq`©lqmVdgsb%h£ç_q`cf oamFh"`cFhus_ah¬n{`crFtax{ªhtele_an{~Bh5
n{·tah5leoqn{`cAB¥pi@oa`ªlÏ`cf"uFrsoah@oamsh£zdcleh<x¡dvoaoan¡lehtqnpBleh<oamFh<x{npFh5dgx{n{oz©tquVdclÏh©`ht"F`co"n{_ah}leoax{ d' ]h5leo@oamsh
£Pd%lehx¡dgoaoqn¡lehc¥mshn7 ]h_ahVlehtn{4~Bhoz¢!hh VBn{sb<oamFh"rVdgx`g£1duB`cx{msh5_q`cªdvV VVn{sb oamsh@x®dvoaoqn®lÏh





! 4°oTHdvV -´ro}gp"o  ËN¢msn¡lamn{t!ldgx{x{h5~ ´ro}gp+o Ì]_qh5lers_qtan{¬chx{"le`%staoq_arVlÏooamsh
x¡dgoqoan¡leh&dv_ah0oqmsh0us_qnpfdg_q"le`coa_qn{~srsoan{`%st1`v£oqmsn{t1uVdvuVh_5¥Bmsh0us_q`sleh5rs_qh" 
! 4°o dcst-dsh¢ ~Vdgtqnpt
_wd}





! 4°o«tqms`g¢	nä£ Vbcrs_qh<icidcst0d@_wd} 
 l 
 ¢msn¡lqm©n{t1F`co-n{©oqmshd "shmrFxpx`v£Õ oa`oamsh@x¡dgoaoqn¡leh  E _ahus_ahtqhoan{sb4d@£Pd%leh`g£1n{f"hFtan{`c ÉB|TdvV	_ahoars_qstdvªdgrsb%f"hoqh5£zdcleh! E   `v£
n{f"hstan{`cÉÔ6ic¥zon{t lÏ`cf"uFrsoah5@_qh5lers_qtan{¬chx{<dgt£N`cx{x{`g¢t#°
¹-n{¬ch  E  µ$G EF  Ç4G EF 9 Ç9(!(!(;ÇG EF l ¼oamFh  E    le`%¬cheT¥ mrsx{x"Ë  E Oµ
 l 
 ¼	Ì\Uµ# E ÇG E Ç4G E9 Ç (!(!(;Ç G El ¼¢msh_qh G E Hle`%¬cheT¥ mrsx{x"Ë<G EF  
 l 
 ÌG E9 Hle`%¬cheT¥ mrsx{x"Ë<G EF  
 l 
 Ì¥¥¥
G El Hle`%¬cheT¥ mrsx{x"Ë<G EF  
 l 
 Ì¥¶n{bcrs_qh1i5%ds¥etamF`g¢tduFnph}leh!`v£soamsh dgtqtahn¡dgbc_edgf6`g£soamFhx¡dgoaoqn¡leh E ¥5¶n{bcrs_qh1i5v~T¥tqms`g¢tToqmshtwdgf@husn{h5leh`v£
oamFh n¡dvbc_wdvf dD£çoah_Tn{oTmVdvtT~Bhh"dvrsbcf@hoah5~0dcsn{sb-dsh¢ ~Vdgtqnpt_wd}-rstqnpFb1oamFnptus_q`sleh5rs_qhc¥gk·sh¢	£zdcleh
 E   n{t le_qh5dgoqh5"dvVdgtatqn{bcsh5¤oamFh£ç`%x{xp`g¢n{sbtarF~£PdclÏht#°jËwi:Ì E ËçoamFh!`%_an{bcn{Vdvxg£Pd%leh#ÌdvV%ËP(Ìoamshsh¢4£Pd%leht
G E Ç G E9 Ç (!(!(;ÇG El ¢msn¡lqmdg_qh&le`%f"usrsoqh5~_qh5lers_qtan{¬chx{<ldvxpx{n{sb0oqmsn{tus_a`sleh}rs_ah`c G EF  ÇDG E$F 9 Ç!(!( (ÇG EF l |_ahtauBh5leoan{¬%hx{ Ëoqmsh-£Pd%lehoqt1`g£oamsh-`%_an{bcn{Vdvxs£Pd%leh E Ì¥
fQ  T\[g(VbjWqYI[















 l Ì|V¦`sn Vht)|_ahoqrs_ast  l






 l ÌmVdvt1dgx{_ah}dc@~Vhh©le`cf@usrsoqh5msh_qhoars_q  l
 l






    	
_  -´ 	Np"o°rË   	
.Ç	.
 l   	
.ÇzÌLx{tqhyËz   	
: (Ì 
    	




.ÇzÌN£!le`%staoq_wdgn{o_zn{t1dv"n{sh %rVdvxpn{ozmsh  _qh5dgoqh l ¢npoqm"tqrs~£Pd%leht3µ#|
  ¼Lx{tahyË      %Ì¶F`c_h5d%lam@£Pd%leho4G `g££Pdcleh H`
2 
! 4°oTOË<GT|zB|
 l Ì Ëç_qh5lers_qtan{¬chldvxpxÌN£42n{ts`corsx{x
N£ l n{trsx{x









`ht=s`co¬ch_aná£ç-oamshle`%staoq_wdgn{o5¥vmshx¡dgtaooz¢!`0ldvtahtdg_ah`%sh!~&ldgx{x{npFboamsh]°  ç°sv  	dgV -´o5gp+o 
us_q`sleh5rs_qht-_ahtquVh}leoan{¬chxp¥
?3s  	  
 F5°
msh¤us_a`sleh5Xrs_ah  	  
s5°OËNtams`g¢n{ VbcrF_ahiAÌoa`h¬cdvxprFoah0dle`cFtaoa_edgn{o_z`% d¤£zdcleh-x¡dgoqoan¡leh n{t1dgx{tq`
d_qh5lers_qtan{¬ch0uF_a`sleh5rF_ahc|Btahoaoan{sb@oamsh  dvbct`v£d¤£Pd%lehHdgt£N`cx{x{`g¢t#°
    
 
 l Ë<G  Ì          ZjÇ'UUµIG  ÇG 9 Ç!(!( (IÇ G l ¼µ}n{K¼      9dgVOz    	
  µ}`cK¼      9dgVOz    	
 6µ}`crso¼      9dgVOz    	
   (
msh-us_a`sleh}rs_ahuBh_z£ç`%_af@t dhusoam B_ataooq_wd}¬%h_atedgxT`v£oamsh£Pd%leh-x®dvoaoqn®lÏhc¥
?3²  °  N°sg  
msh¤us_a`sleh5Xrs_ah!]°  ç°sv  ·n{ttqnpf@usx{"d~s_ah}dcoqm V_atqo-tah5dv_wlqm<`g£oqmsh0£zdcleh-x¡dgoqoan¡leh0x{``c¨n{sb¤£ç`c_oqmsh0msn{bcmFhtao
n{f@hstan{`%sh5 £Pdclehn{4oqmshx¡dgoaoqn¡leh¢msn¡lqm4hoan{_ahx{	twdvoars_edgoaht&oqmshle`%staoq_wdvnpo4zB|]`%_0n{4`coqmsh_0¢`c_et5|oamsh







G EF  G EF 9 (!( ( G EF l
~T¥
 E
G EF  G EF 9 (!( ( G EF l G E$F l
G EF 9 G EF 99 (!( ( G EF 9l
¶n{bcrs_qhi}°s¶Bdclen¡dvx ¹-_edgusmFt£ç`c_  ´ro}gp+o ªkx{bc`c_qn{oamsf
?3    -´ro}gp"o 
msh@us_a`sleh5Xrs_ah -´o5gp+o  ËNtams`g¢ n{ Vb%rs_ah	i5<lÏ`cstqoa_wdvn{st0oamFh"x¡dgoqoan¡leh!«~©lersoqoan{sb	n{o¢n{oqm4oamsh
le`%staoq_wdgn{o3z_ahus_ahtqhoah5 ~<oamshmVdvxä£NtauVd%leh  » µ	¶»·rz¶>¸H¼¥Bmshoamsh_ahtqrsx{oan{sbx¡dgoqoan¡leh¢npx{x~Vh
`g£oamshtedgf"hn{f"hstqn{`cT|Fms`g¢!h¬ch_0oqmshuVdg_qoat0`v£!oamshx¡dvoaoan¡leh`crFoatan¡h`g£oamFhtax{n¡len{sb"muVh_ausx¡dgFh&¢n{x{x~Vh
_ahf"`g¬ch}&dvVd-sh¢Z£Pdcleh1lÏ_ah5dvoah5@~&oqmsh1lersousx¡dgFh¢npx{xs~Bhd%sh5 ¥cmshuF_a`sleh5rF_ah-~srsn{x¡toqmsh1sh¢ª£zdcleh
G l ¢msn¡lqm<le`cFtan{taoqt1`g£oamsh¤sh¢6£Pd%lehoat`g£n{f"hstqn{`cJË2É).ª.ÌlÏ_ah5dvoah5~lersoaoqn{sbh5dclqm<`v£oamsh-`c_qn{bcn{Vdgx£Pd%lehoat`v£  E °6G EF  Ç G EF 9 Ç!( (!(ZÇG E$F l dgB¢msn¡lqm"x{n{ht`c"oqmsh0lersoqoan{sbmuVh_qusx¡dgsh%¥msh-us_a`sleh5Xrs_ah0oqmshx{n{s¨t G l 
 dgtdsh¢·tqrs~£Pd%lehoa`|gdgB0oqmsh_ahoars_qstoamFhsh¢ £PdclÏh G l 
 oq`oqmsh1ldvxpx{h_}¥:? mshus_q`sleh5rs_qh
 -´o5gp+o  npt1ldgx{x{h5]|%£Pd%leh E nptf@`sn Vh5oq`&~Bh E &  !|F¢msn¡lqm"n{t1le`cf@usrsoqh5dgt£ç`%xpx{`g¢t:°
¹-n{¬ch  E  µIG EF  ÇG E$F 9 Ç!(!( (ÇG EF l ¼  Äµ¶·z\¶¸Z¼Ç  C  µ	¶·z¶y6¼
oamFh  E & Äµ G EF  & Ç G EF 9 &£Ç!( (!(Ç G EF l &fÇG E$F l ¼¢msh_qh G EF l 
   E &  C  µIG EF 9 ÇDG EF 99 Ç!( (!(Ç G EF 9l ¼G EF 9 DG EF  &  C
G EF 99 DG EF 9 &  C¥¥¥
G EF 9l DG EF l &  C¶n{bcrs_qh0i5cdF¥gtamF`g¢t d-uFnph}leh1`v£ oqmshdgtatqhn¡dvbc_wdvfH`v£Toamshx®dvoaoqn®lÏh E ¥%¶Tn{b%rs_ahi5g~¥gtams`g¢toamFhtwdgf@husn{h5leh
`g£oamshn¡dgbc_edgfd}£Noah_n{omVdvt~Vhh©le`cFtaoa_edgn{sh5 ~oqmsn{tus_a`sleh}rs_ah%¥
 ´ro}gp+o   ;Õ  z!¦`sn Vht_Õ
dgx{x  	  
s5°rË2Õ&|zÌ
N£Õ     Ãµ0np|`c>¼`%_µ0n{J¼0`c_µ-`c>¼-oamsh<s`"lqmVdgFbchc¥Lx{tah0ná£Õ     Ãµ0`crso¼-oamsh<tahoÕ °  rsx{x]_wd}tquVdclÏhc¥Lx{tah0ná£Õ     Ãµ0`cT|`%rso¼0oamshtqho¥ÕÄ°  ]°  ç°sg  £Ë2Õ4ÇfzÌLx{tahyË2Õ     µ-n{T|`crso¼-`c_µ0n{T|`%rso5|`%>¼Ìtaho_Õu°   -´o5gjp"o £Ë2Õ4ÇfzÌ







 	  
s5°   z1¦`sn Vhtoamsh  dvbctn{ 
N£     9¤oamsh¶J° z   

N£¶y9¤oamFh   \°  µ}`cK¼¥Lx{tah¤nä£\¶
Z¤oamFh   \°  µ}n{K¼¥Lx{tah Ë¶
 .Ì  \° Uµ5`%rso¼¥Lx{tahyË     Z(Ì




s}°rË G|zÌ   ËN_ah5lÏrs_atqnp¬%hldgx{xÌ
     °       G   LV
¶Tn{b%rs_ahiAr°s^_a`sleh}rs_ah¤£ç`%_ le`%f"usrFoan{sb  	  
 F5°   z
 ´ro}gp+o     z¦`sn Vht|_qhoarF_ast£Pdcleho G l    Cz¬cdg_an¡dvo:°    =npthnpoqmsh_µ}np| `%rso¼|µ}n{T| `cT| `crFo¼|%`c_µ}n{T| `cK¼¥
N£LG l
  -´ro}gp"o Ë | zÌmVdvt1dgx{_ah}dc@~Vhh©le`cf@usrsoqh5msh_qhoarF_aG l 
N£    HimshË  n{t1dgh5Xbch-¢n{oamhVuB`cn{oat4G  dgV
G 9 Ì¸]ho u tars~£zdclehtµ G  ÇG 9 ¼-t5¥ o}¥ G    -Îµ5n{K¼0dgV G 9    -Îµ5`%rso¼0`%_µ5`%K¼N£    ±µ}np| `%K¼1msh©hoqrs_a G 9Lx{tah Ë     ±µ}n{T| `crso¼Ì
kxpx{`sldvoah0dsh¢ £PdclÏh G l 
 ËN`g£!n{f"hFtan{`c"(ÌG l 
   	
   ´ 	qp+o°rËzrÇ G    	
 Ç G 9   	
 Ìhf"`g¬%h G 9 £ç_a`%ftarF~£PdclÏht1`v£ k-s G l
 oa`tars~X£Pdcleht1`g£Lx{tahyË       i:ÌN£    Îµ5n{T| `crso¼|%`c_µ}np| `%T| `crso¼1msh
kxpx{`sldvoah0dsh¢ £PdclÏh G l 
¶F`c_h5d%lqm"£zdcleho4G `g££PdclÏhH`
N£LG     Îµ5n{K¼-msh>Ëz`s`coqmsn{sb>G	le`coan{rshtoq`~Vh0dtqrs~£Pd%leh#ÌLxptqh0ná£ G    Îµ5`%rso¼-`c_µ}`cT| `%rso¼-msh<hf"`g¬chG@£ç_q`cftqrs~£Pd%leht1`v£LxptqhyËLG    N3µ}n{T| `cK¼|9µ}n{T| `grso¼| `%_£µ5n{T| `cT| `%rso¼	Ì
24  -´ro}gp"o £Ë<GrÇ_zÌËç_ah}lers_atqn{¬ch&ldvx{x³Ì
N£ 23= rsx{x]mshkF2oq`tars~X£Pdcleht1`g£.G lLB
k-s G l
 oa`tars~X£Pdcleht1`g£Lx{tah Ë    3µ}n{T| `cK¼	Ì
¶F`c_h5d%lqm"£zdcleho4G `g££PdclÏhH`
N£LG     Îµ5n{K¼-`c_µ5n{T| `%K¼1msh>Ëz`s`coqmsn{sb>G	le`coan{rshtoq`~Vh0dtqrs~£Pd%leh#ÌLxptqh0ná£ G     Îµ5`c1¼mshG l 
 (G Ë G	le`coan{rshtoq`~Vh0dtqrs~£Pd%leh#ÌLB
hoqrs_a G l














   
"!#$%!"  




   		
&)*+,- .0/924/!5765832
 
   
"!#$:  




   		
&		)*+,- .0/!24/165$!5832
 
   
"!#'(  
   		
&)*+,- .0/924/!5765832;7<=">3?%
  
   		
&	!")*+,- .0/1@324/!5$!5832
 











   
"!#$%!";8<=">'?% 
   
"!#
'B  




   		
C	!")*+,- .0/1324/165765!2
 
   
"!#	  
   		
&)*+,- .0/924/!5765832;7<=">3?%
  
   		
C	39	)*+,- .0/1B324/!5765!2
 










   
"!#$:;8<=">'?% 
   
"!#
'B;8<=">'?% 
   
"!#	B  



























"!" ;8<=">3?  
  		
"!"'  
   	
	!")#*+	,-	.0/1@'2 /!5! 5832;8<=">3?%
  
   	





  39	)#*+	,-	.0/1B'2 /!58 5!2;8<=">3?%
 
  	






"!" ;8<=">3?  
  		
























mshn{VrBleoan{¬ch@f"hoqms`s	£ç`%_lÏ`cstqoa_arBleoan{sb4oqmsh@£Pdclehx¡dgoqoan¡leh@¢msn¡lam mVdgt~Bhh·us_qhtahoqh5 np oamsn{tuVdguBh_
















=ë¹-`cx¡(B:@ k&¥B¥ ¹`cx¡fdvT¥"hta`%xprFoan{`cªdvV4tqhuVdg_edgoqnp`%4oamsh`c_ahf"t¤£ç`c_0uB`cx{msh5X_wdgxle`%¬%heªtahoat5¥ z
0¥j?H¥rsms©dvVk¥?H¥rVlq¨%h_5|Fh5n{oa`%_at5|1/qr;)3)	79³"0);7²)*Î8:*&3|B^_an{i
lehoq`csn{¬ch_qtan{oz|s^_an{Vlehoa`c| 	V|i5c(Bs¥




=ë¦<l¦JD%:@ ^¥¦<l¦ rsx{xphT¥·mshfdDXn{frsfLrsf~Bh_&`v£1£Pd%leht`v£d4le`%¬%he uB`cx{oa`%uVh%¥ ):+!&y):2"
)g|
a°{i#D% ]i5	AB|Vi}.D%s¥







f"hoams`s]¥9X!;:.;1N :;Ï	 # M7
Z%56)'|Ti}ccF¥
=ë¦<­DFi@ ^¥V¦ l¦rsx{x{h©dvV<¹¥ -¥]­mshuVdg_e]¥  `c¬%heuB`cx{oa`%uVht-dgV oamsh0rFusuVh_~B`crFVle`c5Ïh5leoarF_ahc¥









 	&'(Z):2"	)74_	&y28g|Bj° Ac AAV|si}cFic¥
= ? n{x¡c:@ ¥K? n{x¡hc¥  79 ;)8_$#@ 0SO56	7´8:!	)	7N'):2"	Ï¥¦<dvtaoqh_  toamshtqn{t5|1_qhbc`%ª­owdvoah
Fnp¬%h_atqn{oz|  `%_a¬cdgx{x{n{t5| _ahb%`cT|B1h}l&i}c%s¥
C ÔgÎNâäÊ
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